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,7.J:!e fol.lowin{; surmrJ.ry report. j:: jr] partial fljlf.illmcr]~, of Contract

08550-’UT5-3fi  b~~t,wt:cn the Ctate Univer:;i’ty ?cJclJeu, of Florida. and the Bureau

of La.n2 Wxqy:rnent,  Departr:,errt of the Interior. As a result of’ a subcontract

with t?.c State University System of Florida, t}lic inve~tiCator  and IJis

a:~sociates undertook the re~poncibilit;’ for those portions of the Contract

dealir,~ with the I?enth~c_ Se,mpl;n& and subsequent ~.na~YSCS as defined by

(l.) ep~faunal and ep;flora].  elements (exclus;ve  of’ demersal. fishes) of

Trawl arid DredPe and (2)— .

This r?s?or,sibility  ZISO

sar,ples for cher,ical and

the epifloral a,r,d epifaunal elerrents  of Divine.

included col]ectj.on, preparation and delivery of

histopathological  ana,ly~is.

In addition to the above, this investigat~r and his associates

assumed responsibility for the total benthic s.mpling program i.n the Rig

?.~onitoring effort.

As a result of these activities, this principal investigator perforr!ed

154 days of Chief Scientist’s duties a“tjoard ship during this Contract.

These de..ys are exclusive of report writing, m.eetines attended, or time

spent in laboratory analyses.

METHODS

A. Field——

1. DivinC – The rrtode of colleeti.on durinC di~~in~

principally by hand althouch nets, ba~s,trawls, and scoops

operations was

were used with
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D with a jiikon Super 8 C.axlera or a Koclak XI, 55 2uper 8 Camera j.n a pressure

B resistant housinZ outfitted with dual 1.00 w cinema li~hts. Only color

film was used.

Quarititative  measures involving individuals per area. were done by two

D methods as appropriate to the task,

(a) The 5m 2 Systevl - At “each of the Florida Middle Ground (FMC-)

stati~ns, a 5 m x 50 m strip transect was deployed. The strip trlnsect was

further segmented into 5 m subunits by attaching cross lines at 5 m intervals

along the 50 m line thus producing 10 5–mz quadrats. As a point of reference,

Quadrat ofie was always the deepest quadrat with Quadrat, ten intended to be

B the shallowest inasr,uch as the strip transect was intended to lay in

consort with a deep to shallow axis. (We were not totally successful with

this objective durin~ all sampling efforts,)

o This system was used to delineate ‘~Community Structure’f at the dive

site, and for quantitative studies of Scleractinia  and Octocorallia.

(b) The 0.25 m2 System - At each of the FMG stations and at

D
C!learwater (CW) too, we em,ployed a 0.25 m2 grid (inside area) to count and

~,easure suitable biota e.g. algae. This grid was deployed in the study area

for both random and biased col.lecti.ons fcr al~al species diversity and biomass.

2. Dredge/Trawl – Dredging was accomplished through the use of a

Cap?towm Dredge with removeablc/interchangea51e basket. Trawlinfl  kTas

accomplished with a $?.1 m semi-ball.oo~l  trawl..

D
3. Shi.p-beard l’hoto~rapk!y – On board photo~raphy  was accomplished

light,.
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A . La”boratQ~~

1. Micro::copy - Fauna] identifj.cations  were taken to “best

availa”ile” level l,hrc-,lZh  the une of a Wild N-20 bj.noeula.r  compound phase

micro~cope, a Mild 11-~ binocl~lzr dissectinfl r,icroncc~pe,  or a ll~kon binocular

dissecting microscope depenclin{~  on materj.a.l  examined and microscope available.

The I[ikon microscope was foufll t~ be decj.detily iriadcquate for l,mst all work

beyond the family l.e-Jel; (I”t is furnished with a poorly de:;i~rlec~~c:c,nstructed

illu:fiirkition system, and its optics are incapable of resolving structural

detail at its l.istwi hi@er ma.;;nification.) It should be noted that althou~h

these Kikon microscopes were not purchased by BE( they were used because

a BLM representative specifically stated during contract negotiations that

he thought this brand microscope shoulil be adequate for the level of results

they SOLlght. I disagreed, and I was not alloi~ed to pu~chase the number of

correct microscopes I thought necessary for the project.

2. Numei-ical Analysis

(a) Faunal Similarity - In order to determine faunal similarities

betk’een samples (= station locations) the “index of similarity” (S) used

by Bray and Curtis (1957) has been used:

~= 2C
A-I-B

where:

D A = nwnber of species in Sample A
B = number of species j.n Sample B
C = number of species romnon to bot.11 sanlples

D
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R = –Zpi In pi.

in which pi repre:~ents the proportj.on of” the l-th spceles. In order- to

rneasu.rc  tkle evencss with wlli.ch indivi:iu:j, 1s are di-ri.dcd zmong species foufid,

Pielou!s (Pielou, Q. ___cit. ) measure Gf eveness will be ~1.sed:

J’ = H’/H’ max

in whj.ch H’ max = loE s and s= number of species present.

MATERIALS

Iii accordance with 11.J3.2.a.i. (b) of Contract 08j50-CT5-30. Dred~e/

Trawi. s=:iples were fine sortecl into h!olluscs, Arthropods, Echinoderms,

Polychaetes, and “ukiscellaneous”. Identifi.catior,s were to be carried out

to the family level and to genus and species for polychaetes and fiolluscs

where possible. Algae and sea grass were to be carried to species level.

Biomass determinations were not r?qu.ired. In case of diver collected

scwnples a].~  or~ap.isp]s were to be identified tc specjes level. Labeling and

archi~~i.ng was required of all naterials collected.

. . .The effort ales, rrlbed In tnls final report, sur}~ar.s.es that required by

the Contract. We have dealt with the Ix’low ].isted ~rol~j~:; with explanatory

not.:+.[iol:s  fir:,l Li!’.i’:!tj,>i~:.  a:, !’~!low~.

D
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1.)

family.

2)

MOII.U2CS— — .

Dredge/Trawl - We hzve carried most all molluscs to beyond the

Diving - Same 3.s above; mostly to species.

Arthropods

B These h~~ie been carried

rank.

Diving - Same

3) Echinoderms

well beyond the family lCVC.1 and rlost are to species

as above; mostfi.f to spec:es.

Dred~e/Trawl  – All echinoderms are carried to a.t least the family

rank; depending on literature vrhich is difficult to come by, the ~L~jOrit/~

B are carried beyond the family rank.

Diving - All echinoderms are carried to specific rank with the

e~ce~;tion  of a few possible new species.

4) Polychaetes
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) re&ar-d  to all “GponZe” material: We have found that the field 0-r systematic:;

D in spon~es is frau[;hh with uncertainties even above the family level. t$e

have :jcmght and received hc]p from three qual.ifiecl workers in the field. *

We are still very much in the dark on much of our material, but we are

D reporting at levels that we feel areequivalcnt to tile “state of the field”.

c) Reef Fish Observations

Divins - We pro-ride thc:;c data, ~ltl-iol~]@ not requtr~<, in the

P interest of community characterization arid uood scifence.

6) Alcae

Dredge/Trawl.  – AH al~ae a:-e carrj.ed at least to generic rank.

DivinS – All algae are carried to the specific rank where possible.

Results of the benthic

trawling, and diving can be

I. Molluscs

h

RESULTS

~lacra-epifs.unal/epifloral study throu,~h dred~in~,

summarized by gro’ups as follows:

A. Number of species recorded overall - 236

1. Total throu@ l.)redRe/Trawl - 189

a . Transect I - 70
b. Transect II - 57
c. Transect 111 - 68
d. Transect IV – 60
e. Transect V - 59
f. Transect VI - 70

2. Total through DivirrK  - 105
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r<. New Distribution Recordz

1. DredCe/Trawl

Plat.vdoris an~l~:;t;nes. . . —
;. Anisorioris r)rea—.— —_
c. Pel.todoris ~_lg~ieyi
d. 14alluv5um benL}!ori,.ilwm.—.—
e. D~rI1.zLliuvL  ~JJ.Dh~~lJTil
f. ‘——Den+,alium flori{~cnse—..——

DellLalium ~u(:atum~. _

2. Diving

a.. Corz.lliophila abbreviat,a——
b. Anf.jllopF~Os adclus
c. Crassisp~ra  cuharia
d. ‘———Piss.ni% tincta
e. Muricopsis oxyt,atus—

In z6dition we have forty–six possible additional n<w records. These

additional. new records a-wait verification.

D. Predominant species at each station.

1. Dredge/Trawl

IA
IB
IC
11A
IIB
IIC
111A
IIIB
IIIC
IVA
IW
IVC
I,A

VB
Vc
VIA
VIR
VIC

Chlamys benedic~, Aeouicecten  mUSrG~, fliat,~lla arr+, ; ~.
Chlamys benedicti., Turrit.el~a exo]eta., Xenomllora conchV~——
K!urex be~.uii, ;Yhlrex hidal~o, Tuqurium c?,ribeal.1~1.—
Aequipecten  rluscosus,  ~ia’,.el].a  arctjctt, Calljostoma. ~~chrum
chlam~s benedicti, CheR.a con:zre~ata, An+:i]].op}]o:; .cand.ei
L!urex beauii, ‘1’u~riuc, car~be ami, Ant i 1 .Iovhos Candei—— —— ——
C!llamys benedict,i,  Lima prllurjda,, Spo;dy].us &merica.nl.ls——
Pteria colymbw, Lima n~]lucida, %rb:~tia. dominf:cnsis— .
Nurex ‘oeauii , ‘1’uqln-iur: carib~aum, Aequi~]ecten @yptus
Cll al!??; s.  beneiiicti, Aeqcipecten nn~s~osus, ArCopccLon  ~ibbus——
@liV~ ~a~ana, l!ercena~ia  cz~pechiensis,  firgop~cton gi~bils.——
Muze x beaui. i , j“llqlu’iun  ca~heaum,—— l’olystir~ tellc.~.  —

—— —-.
Pecten ral”eneli, Turrizella exoleta, Ar::opecton  ~ibbus—.
Turritella  exoletja,

.—
Wrh:lti.s domin~ensi.syIeycer137.is  c~a.~npc~cl~i(~n:sis,  _  _——— ———- ——

Aequipecl,en  ~1.y@us,  Ntlclllan:.  acuta, polystir:i tel]c>a——
I)jskorsio Clatlll’at,,,

- ——-
l:um?x ful;es(’ens, .Touarlnf?ti r clu j 1.1 ~ n,qi——

Turl’iteTG  exult~t.:~, Lk.llllviun bmt.hophi ?.iUUl, l;:ll’b:lLiil  Qor~iIl~~t2nsis. . — — — .  _—._
}J~:~.,.~ ~}e:) Ui i ,

——-— — L--—
.i~jtil.lop}lo::  r:IR.iei Fu::inl.ls f?uro$mi.[]s—- ——. . . . — —— ~ ———.—. .

D
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.Snonc!’rlus  anerlcanu  r,,--!.— Cerithiu~~ ljtteratum, Hiatell>~.  a.rctica—.
c~::

CI(2 -

064 -

~,coll-i.rxscten r,u::cosus,  Ca.1.l.iostoma  p—.-— — Iulchrwn, Ijiatella
arcti ca
Jeoui=t,en muscosus, Cal.ljo2toma  rmlchrum, Cre~idula<..— —  —— —— —_—
plilna—

ARTHROPOiXl

11. Decapocl. Crustasea.——

A. Nurrbcr  of Species Recorded Overall - “190

1. DredKe/Trawl by Transect Total. I&

a,. Transect I - 76
b. Transect 11 – 51
c. Trarisect III - 66
d. Transect IV - 47

-e . Transect V - 59
. f. Transect VI - 63

2. Diving by AY2a Total 74—

a. Florida lIiddle Ground (FMG) - 55
b. Clearwaier (CW) - 35

B. Prospective “New” Species

1. Dred&e/Trawl

a. Periclime~~aeus n. sp. (from IA, 111A)
b. Alpheus n. sp. I (from IIC, IIIB, IIIC)

2. Div~ng

a. Pericliminarus  n. sp. (from 1>1)
b. F>ynalplx~us n. S~. T (f’I’OITl 147, 1.51., 146, 247, 04’7)———
c. Synal.ul]ells n..— sp. 11 (from 0!+”(, 251, 151, 147)

c. New Distribution Re{cords

1. Dl”+’:,!/’kW]

D

b
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a.

b.

~ulf of’ ]J~~~~o

Al~eus  n. sp. I (near A.—~..
~ erl cl. lmena.  eus n. sp..—

Eastern Gulf

Periclinencaeus caraibieus—.— -—
Ijy::mata intermcdia-—.——
X,ys.mata raik~bunac
Alpheopsi.s labis——
I,ipkc”be  holtlluisi
Upop;ebia  opercu].ata

2, Diving

a.

b.

Gulf of’ Mexico

Synal.pheus brevifrons
Synalpheus n. sp. I (near S. rathbunae)
$$rnh.lpheus n. sp. II (near-~. townscn:i)
Tra.chycaris  restricts
Alpheopsis labis
Pericl.imenaeus  bredini

Eastern Gulf

Gnathophyl.lum rrrodestunr
Pontonia maroarj.ta
F’ericljmenaeu.s
Periclimenae~ ascj.diarum
Periclimenaeus  perlatus
Periclimencs  iridescent—
~ysm~t,a rath~~la~

D. Predominant Species at Each Station

1. Dredge/Trawl

IA

IB

IC
11A
IIB
IIC

I~”ljL

I“I:IB

Portunus sptnicar-, Stenocionops furcata coelata,——
Stenorynchus  seticornis——
Dormidia a.ntillensis, Port.unus sI}inicarPus,  par~,henoPe——
ca~ona

B
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IIIC

IVA

IV?3
IVC

VA

m
Vc

vlA

VIB
VIC

f;c,nr~lax hirunl.a, Aca.nt.k, c)carpus  alexandri, Porbunus.—— —. ——-—
@zi carps,:;
Ranilia mur~ca.t:j, Osaclitti  semitovis, Stenocion~—.—
furcata Coel:l,+,fi.

—
——— .
I%rtur,us ~ninicarrjus, Anasimlls  Mtus, Si.cyon?.a  hcvirostris.——.— 2..— . ..—— —-
Acar!!,hocarpu:j a.] cxandri, C-oneplax hiru:;t,a, ~r~vsis  —

—.—.— —.—
qujnouesninoua
Part}jenor)e fraterculu~, Qpllodes trispinosus,  Portunus— . .  — —.—
sr):Ln>. carlMJs,
Anasir,us  latus Osachila semilevjs, Si~yonia brevirostris———.——. —.— .- ~ —— —.— — .
~romia ara.cllna, EttJl~F;a rf:icropl]tk]e,].ulal  I$mopsi.s~. .——
gujnoucsnino:;a—--.-— —-..—
Portuaus——— spinicagm.s, ,Sic-i oni a brevi rostri.s,  Jlri. dor)af:urus—. — -—.—.
LLS122z

~mticornis,StPnOrynC’hU~  L-- Anasirnus  latus, Podoche].a sp.. — — —  — .——
~JTO~IF3iEl Uw’’ril”ki, IXhusa ]:(icro~)hthelma,  Dardar:-I~S  in~i~nis

2, Diving

F1{G 0~7, 147, 251, ~51, 247, 146
.Stenorynchus
acuticorxis

cw 062
Stenor;?nchus

III. Echinoderms

A. Number of

1. Total

spec ies

through

se?;icornis, ~{rialpheus  townsendi, lfithrax— —-— .—

setico~nis, Mithrax ~euracantk,us,

recorded overall - 65+

Dredqe/Trawl  - 6]

a. Transect I - 32
b. T’ransect 11 - 17
c. Transect 111 - 38
d.. Transect IV – 20
e. Transect V - ~8
f. Transect VI - 28

2. Total throu~h Divin8 - 20

a. Florida Middle Ground (FMG) - 18
h. Clearwater (CW) - 6

B. l’respective t?,,li~it” Species

Clpl:i:ici i:: <p. (~rm{ f!ll l;.’; :;i:tLi121::’)

Lobopilumnus

D
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c. NW

1.

2.

Di. str~bution  Records

Dredge/1’rmwl

a. Gulf of’ Mexico

None verified as yet

Divin3

a. mr of l,fexico

Prospective new specie~ (ak~-~’e)

D. Predominant Cpecies at Ee.ch Station (maximum of three(3))

1.. Dredge/Trawl

IA

IB

Ic

11A
IIB
IIC
111A

IIIB
IIIC
IVA
IVE
I?’C
VA
W

Vc
VIA
VIB

v~c

Luidia clathra.ta,—— Q&iQ.M!EQE@@Z%  W=~h~WA
va~i~gat.lus
~cmm.ctinia  cierid~cnalis, &theno5des_ piercei.,  A_s2troporpa
anrJul. ~ita——-—
Astrol)ecten  cin[:ulatus, Araeosoma  viol.a.ceum, Rrissopsi.s
elon~——
Luidia clathrata, Lytechinus varieflatus, Arba.cis Punctulata.—— —.
Astroporpa.  annulata, Clyneaster ran~enelli
To trsly dominant form esizblished
Goniaster tesselatus, (?nhiolepis eleflans, Eucida.ris
trjbuloide=
T,u;.dia ele~ans, Aztroporn~  ~nnul.ata, Clypea,ster revenelli
No truly dominant form established
Luj.dia clathrata_ ,  ~>hiolep is elegons, Lytechinus  variegates
Anthenoides  ~i-c~i, ~v~>easter  ravenel.li-—.——
No truly dor(inant form esiabl.ished
Lujdja clat.hrata, Ophiole])is ele~ans, Eucidaris> trjbul.tides———
Astl’aporpa  ann’ulata, ClypeF~ster raverreilj., Schizaster—
orbi<l?yaquz
No truly dominant form established
Ltuida cla’chrata, Ophiolepis cle~a:~s, Ci.ypeaster durandi— .
Antl~enoides  viercei, Ast,rom= annl~lata, Stylocidari.s— . —  .
affi nis
lJuidi.a elegans, Clypes.ster ravenel.li, Coel.oplelirus flori.danu:—

2. Diving

Ob’i, lh6, 147, 151, 251
Cos~’iw\:Ttcri.as te~;l.lispin~—— . . . . ——-— ————— ~
:1!1[. i I : ‘:!  ’1.11!)
. - .  —

Co:~cir ]:-~st.eri:ls  teIil.]iSpiIl~,————- —.—— .—. .-. . ..— —— .— .

J.Y..!L3Y!.Q!2

Op?]iothrix—L——-.._—

Orniothrix— . — — — — .

T! i :d Cm——.—.

Arbar i a—-—
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cw 062
Arbacia yunctula,ta, Lytt?chinlJ2 varje~at~, Ophi.othrix anRulatJ+.—

064—-–
Arbac ia pnctulat:i, ~tec~liriu::  varie~atus— .

COELE3TZRATES  (Octocorall-ia/:;cleracti.nia.)

B IV. @ctocorzllia

A. Number of Species Recorded - 25

1. Total. through Dred[W/rPrawi - 19

B
a. Transect I – 3
b. Transect 11 - 8
c!. Transect III - 15
d. Transect IV - 8
e. Transect V - 1

B f. Transect VI - 8

2. Total through Di.vinC  -

a. Florida Middle Ground (FMG) - 13
b. Clearwater (CW) –

B. Prospective “New” Species

None at this time

c. Ne~* Distribution Records

1. Dredge/Trawl

a. Bebryce parastellata
b. Bebryce grand<s

. Nid<ilia occidenta].is
:. Vil.1.ogorgia ni.~rescens
e. NeOspo:lRodes~massizi
f. Scleracis quwb.loupensis

2. Diving

a. ~ho~or~ia cardinals
b. DiodoCorRj.a  nodul.ifera—— ——
c. l%el.opor~~ia quad:ill.l}>cnsis
d. Pscudol]tero~or@l ri~idia——.—

Il. IYc[lo:cinqllt Species at l;acll St,:Ltion
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D IA

IB
Ic
11A
IIE
IIC
111A

IIIB
IIIC
IVA
IVB
IVC
VA
VB
Vc
VIA

VIB

~jo truluy dominant form  eSia’fJlished

Ikbryce parastel.lata,
ba~-bafiensis
Bebryce parastellata,

2. Diving

mm - all stations

Scl~Yaci.s gi~adal.upensis,  E1l.isella

Ret:ryce grandjs, VillogorCia nigrescens

?(’luricea laxa, M. elon~ata, P,unicea—  .
CW – all stations

Diodo~orgia  nodulifera

v. Scleractinia

A. Number of Species Recorded - 30

1. Total thrcmch Dredge/T’rawl - 21

a. Transect I – 5
b. ‘J’ransect 11 - 9
c. Trznsect ITI - 4
d. Transect 1?’ - 2
e. Transect V - 5
f. Transect VI - 7

~c. Total throuflh Divine - 17

calvculata
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Prospective “NeW” ST;e~i.eS

@ryOph:jllia  horolo{~iurn n.———
Flabell’ilr!! fr[~l~ n. ~lJ.. — —  —. — .

fiew

1.

2.

Distribution Records

Drcd[;e/Trawl

a. Cladocora debj.].i.s— — .  .  ..—

Diving

a. I.la.nicina arelolata
b. ‘—Scolvrt{a larera— .—
c. Dicllocoen.ia stokesji—. —
d. i.kmdrj.na r,(~:!.ndites,
e. ZYadocoya irkuscula—

Predor,ina.nt  Species at Each Station

1. Dredge/Trawl

1A
IB
IC

11A

IIB

IIC

111A
IIIB
IIIC
IVA
IVB
I’JC
VA
VB
Vc
VIA
v~~
,:~(,

Cladocora >J.r’ouscuI, C)cul.jna di?ftmr,,———
Caryoy~~-l.ia horolo:ium——
Par~cyat,llLl:; pul.cheil-tis, TrochocyathUs
berteriana  -

Oculin:,

rawsoni .

ten?lla-—_.—-

Caryophyllia/

~]~llangia amerieana, Oculina difflusa ~hanocoenia——— >
michelj.ni.——
Cladocora ar’ouscula,  .,?ar~.~:yathus  pulchellus  , Caryo~hyll<a—
horolo~iurn
Balanoc}]vllia floridana.,  F1.abellul~,  lYaCile, Caryoph>-llia
hert,eriana

-—

l.lad~>acis=ecactis
Paracyathlt::  ~ml.chellus——
ParacyathlX pulchellus, Balanophyllia floridana
Oculina te~ell.a

—
—— ——
Pnracyathus pulchellus, Bal.ano~Ilia floridana— ———
Nothing r;=orded

P
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D
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2. Diving

FMG - all stations
Madracis deer~ctis, Poritfis diva, ricata,— —  ——

~~<~ - all statioas
Solenastrca hyad es, C“iadocora.

lJ~ , Poly@hzete Annelids

A .

%.-?
D.

c.

D.

Number of Species Recorded Overall -

1. Total through Drcd~c/’Tra’wl - 97

a. Transect I - 31
b. Trar,sect II - 14
c!. Trznsect III - 46
d. Transect IV - 34
e. Trzmsect V - 47
f. Transect VI - 34

2. Total throu~h Divin~ - 41

Dichocoenia— .

arbuscula, -n&.@

100+

a. Florida Middle Ground (FMG) - 41
}. Clearwater (CW) -“

Prospective ‘lNew” Species

Awaiting examination and comparison with typ material.

New Distribution Records

1. Dredge/Trawl

a. Euphrosi.ne triloba

2. Diving

Predominant Species at Each Station

1. Dredge/Trawl

americana

1A Eunice sp. A, Eunice antennata, Ckratoneris mirabilis
IB Pol.yodontes sp. A
IC
11A
IIB
IIC
111A
IIIB
IIIC

Aphrodita sp. A, Armandia  maculat.a, Sabella melanosti~ma
pOmatOCerOs americanus, Eunice an%ennata,  Nereis sp. A

—.

~lnice rubra, P~yllodoce ~roenlal~~ica, Thelepu:;  setosus
——

Polyodontes lupina
Eunice rubra, Hermenia verraculosa,  Spirobrancl!us gigallteus
Vermiliopsis  sp. A, Nereis sp. A, mnice  sp. A——
PotoCenia sericoma
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2. DivinE

VII. Porifera

A. Number of species recorded to date - 48

1. Total from DredSe/Tra~J~ to date - 30

2. Total from Diving - 48

. Florida Middle Ground (FMG} - 41
:. Clearwater (CW) - 12

B. Prospective “New” Species

Prosuberites sp.
Cliona sp.
We anticipate many more

c,. New Distribution Records

1. Dredge/Trawl

2. Divine

a. VeronKia cauliformis rufa——
-b. Ae~]as djspa,re
c. 122@12. SP”
d. Pseudoceratina  crassa—
e.” Thalysias sp.
f, l’~~t-t~d:~.xillell:l  lllnarc}l:lrt,a
C. Guiiar:t sp.
h . Sponflosori  tt?s
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We anticipate at least eleven (11) new species and two (2)
genera.

c. New Distribution records

new
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0.
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1A

11A

111A

IVA

VA
L! r owl e Zie-——
~-r:j~j.~a-f-is mam.~,illaris, I?hodymmia pseuclopalmata,— —————--

2. Divin;;

.

FISH

Through the

increased (by 37

occidentzlis, Coiiium— :czrolinianurn—— ~

Lzurcncia intrica~, Dictyota bart~yresij. Codiurn— — —.—.— ~ .
carol inianum—-
7?146
Codiun intertexturn, Halimecia  d~scc>idea  Betryocladia—..— -..— ~
occidentals
#lsl.
Laurencis intricata, COdiUT~ intertextum,  Codium carolinianum— .
#/251

——

Hal.i.meda  discoidea, Galaxaurz squadi~a, Botryocladia-— —.— .—
occidentali.s
#2h7
Codium intertextum, Halimeda disco,idea, Kal Ymenia perforata—— ——--
#Q

.

Pseudocodium  floridanum, Caulerpa sertularioides,
Gracil.aria manmillaris
#62
Caulerpa sertularioides, Udotea
cf. tuna—-

ccw}fllutinata,

FAUNA OF THE FLORIDA MIDDLE GROl~TD {$’MG)

Hal.imeda

exclusive use of SCUBA our diver sc~entists  have greatly

species ) our knowledfle  of the fish ~auna associated with

this biolithological. fc)rr!L~tion.

We are able to report si~htin~s  on 134 species From 47 ramiles. These

s]]ecies rmy be sub-eate~ori.zerl  as:



D

D

D
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~rjrn~,~.{ ~,~ef’ [;p~~ie~. 78 (p~l ~ew to y~~(;)
Secondary Reef :;pecj es 39 (7 new to IWG )
PC;] C.{;ic Species 13 ( 6 new to FMC )

With tlie encounter of theoe new s;.pht,in~s we also note that these

species are apparent new records in the rlorthea,oterrl  Gulf of’ Mexj.co.

Dist,rihutior, Reco?-ds

Ryptj.CUS biStri.2TJinU3

Previously recorded onl:y from W. Atlantic including Florida Keys,
~ahamas, Jamaica and Southwarti,  Tortuga.s

Rypticus subbifrenatus

Previously recorded from $’lorida Keys, Bahafilas, Jamaica,
Vir&in Isla~lds,  Flower Garden, Yucatan, Curs.cao

Anisatremus  virginicus

Previously recorded frorq Florida, Keys, Bahamas,  Bermuda,
America coast south to Brazil, TortuGas

Holacanihus tricolor—

Previously recorded from Florida Keys, Eaha~as, Bermuda,
southeast Brazil, West Flower Garden

Sparisoma atomarium

A redescribed species whose distribution is poorly known

Puerto Rico,

Central

Tortugas to

but from
Florida Keys, 13ahamas, and Western Atlantic perhaps Tortu&as

Gobiosoma xanthjprora

Smith et ?.1., misidentified specimens of this species ac Q. horsti.——
G. xanthip~ora is kno~~n from the Florida Keys, Tortugas and off
:.
hlcarauSua

Although the diversity of FMG fishes compares well in number with

Gulf icthyofaunas:

Seven and One-Half Fathom Reef,
Off ri’cx::s  . . . . . . . . . . . . . . . . ..S7 Call:ry, 1:?60
I’1OWCI” Ctil’dell  Rec?r. . . . . . . .128 C’a:; }l!wtll,  19”;3
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h’hen we comp:~rc:  the actual number of F(<G species occurrirlR at the other

sites we get the impression of’ a dj.stirlrt eas~errl ~ulf fish fauna which

is of a Eahamian-Fl.orida  Kc~s origin:

Eahamas - 10)+ of 134
Tortugas - 99 of 1.34
Alli&ator Key - 115 of 13b

a.s opposed to a Caritibea~-Yuc~t.an  flavor as seen on the Texas coast:

Caribbean - 8 4  Of 1 3 4
Yucatan - h~ of 13)+
Alacran - 45 of 134
Flover Garden - 49 of 134

and we see the DeSoto Canyon barrier - 33 of 134.

This apparent dissimilarity loses some edge, hokrever,  if we

examine it with the Bray-Curtis Similarity Index whose values are recorded

as follows:

B
FMG to
FMG to
FMG to
FMG to
FMG to
FMG to
F~jG to
FMG to

Trellis I?5.a~rams

Figures 1-5

Bahamas 32.4$
Caribbean - 38.~%
To~tugas 34. 5%
Alligator Eeef - 35.3$
DeSoto Canyon -30$
Flower Garden - 37.42
Alacran
Yucatan

displzy the

numerically and {;raphical.ly.
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-Trellis Diagram ?4011uscan  Tauna
MAFLA - 1975

t

II III IV v VI I II 111 l-vv VI I II III Iv v VI
A A A A A B B B B B B c c c c c c

I-A 33 44 36 28 20 16 15 7 14 20 18 “ 4 8 7 7 6

34 35 26 7 15 27 13 8 16 12 13 0 4 4 0 3

III-A 36 32 19 12 19 25 6 18 18 13 3 $ 3 3 6
,,, ,. .

IV-A
,.l -.,-,

44 24 17 3.8 18 11 14 20 14 4 4 4.- 3 6

V-A _ _ _11 8 13 23 14 8 0 0 4 7

VI-A 5 14 9 10 9 7 14 13 6 5

30 10 9 21 25 22 26 18 8 14 25

36 7 37 36 33 21 15 14 12 26.\‘
II-B 1/4 ,

III-B 7 23 25 19 7 7 -7 6 10

IV-B 12 12 6 22 12 10 9 7

n E? iii iii ‘0-4’ 50+
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Figure 2.

Trellis Diagram Decapod Crustacean Fauna
MAFLA - 1975

B

B

D

D

B

III Iv v VI I II
A A A A A A

30 24 20 25 12 6

25 28 23 21 12 4

29 17 16 25 4 4

44 19 23 24 10 4

46 30 41 42 23 11

33. 28 50 30 11 12

47 23 27 52 32 26

44 bp 48 47 32 31

III IV v VI
A A A A

3 7 6 21

9 5 0 13

0 0 4 15

5 ‘5 8 13

8 8 13 28

13 13 11 16

14 14 16 29

13 26 13 17

22 14 12 22

17 30 6 9

16 25 19 27

; U c?! Gi!i Ef!i 40-49 ‘O+
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Figure 3.

Trellis Diagram Echinoderm Fauna
MAFLA - 1975

B

D

I-A

II-A

III-A

IV-A

V-A

VI-A

I-B

II-B

III-B

IV-B

V-B

VI-B

I-C

II-C

III-C

Iv-c

v-c

VI-C

o-9

L
— HII II IV

A A A
I

69 63 59

34 50

❑
10-19

El

v VI I II 111 IV v VI I II III IV v
A A B B B B B B c c c c c

64 32 15 9 7 10 0 0 0 0 0 0 0

45 50 26 30 16 23 0 0 12 17 0 0 0

3b 21 11 3 11 3 0 0 0 0 0 0 0

83 33 24 18 30 0 0 0 11 14 0 .0 0

25 17 10 16 0 0 0 0 0 0 0 0

12 14 11 0 25 0 18 33 0 0 0
w

48 54 33 38 j4 11 15 0 14 0

52 2“( 31 52 13 17 0 0 0

10 13 0 0 0.. . . -

17 29 0 0 29

4 0 0 0 0 c1

o 25 0 0

29 0 0 0

0 0 0

20-29 30-39 40-49 50+

Ew

.
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Figure 4.

Trellis Diagram of Polychaeta Fauna
WLA - 1975
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Figure 5.

Trellis Diagram for Octocorals  and Scleractinia
MAFLA - 1975
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Fi~ure 7A, 7C - Soft Coral. Species Diversiiy and
Evenness for P)lJM 19 and 32/3& Respectively  at
Station lb6.
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Figure 7B, 71) – Hz~d Coral Number of I~div2duals  and
Number of Species/51fl Qua,drat, for BLM 19 znci 32/34
Respectively at Station 1~~6.
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F~~urc 8A, 8C - ]Iard Coral Speci.cs Diversity and
Evenness for RLN 19 and 32/3~1 Respect iv(:ly at
Station 147,

He’ J ‘ --------––.—.

Figure 8B, 8D - Eard Coral Number of Indivjdua]s and
Number of Speci6s/51.~  Quadrat for 13L1.1 19 and 32/34
Respective].y  at Station 1~~7.
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Number of Specfes/5M  Quadrat Tor BIX 19 and 32/34
Respectively at Station 151.
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Evenness for BL?I 19 and 32/34 Respectively at
Station 251.
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Evenness for 13LP1 19 and 32/34 Respectively at
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Figure 17A, 17C – Soft Coral. Specj.es Diversity and
Evenness for BLLI 19 and 32/3~+ Respectively at
Station 247.
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Figure 17B, 17D – Soft Coral Number of Individuals and
Number of Species/5M  Quadrzt for BLM 19 and 32/34
Respectively at Station 247.
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A. T~,e DredqinR/Trawlinrt  proflram

1. Overview

The results of the dredge/trawl pro~ram are portrayed by group in

Figures 1 throu~h 5. These trellis dia,~rams are constructed in such a

way as to group all statiorls in-seriat.um by depth,e.g. IA–VIA followed

by IB-VIB, etc. This, albeit artificial, clusterj.ng analysis presents

the stations in a grouping that most readily allows us to see inter-

relations betJTeen (a) all stations at the same depth, (b) all stations

of the same transect but different depth, and (c) all stations of differing

transects.

Example (a)

Question: What is relationship between Station 1A and IVA in figure 1.

Procedure: Locate Station IA

the column to VA.

fashion he sees a

at the side of the page and read across

The reader finds z value of “36”; in reciprocal

square which is 50% solid shaded.

Answer: This tells the reader that

between Stations 1A and VA

Example (b)

there is a 36Z Bray-Curtis similarity

Question:

Procedure:

Answer:

What is the relationship between Station 1A and IC in Figure 11

Locate Station IA at the side of the page and read across the

column to IC!. The reader finds a value of “18”; in reciprocal

fashion he sees a square which has only a diagonal bar.

This tells the reader that there is an 18~ 13ray-Curtis similarity

between Stations IA and IC.
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than 50% similarity

than 507 is “hi~hly

2. l.!ollusca—

may ke “highly significant” and greater than 40 Lut less

indicative”.

Figure 1 displays the Bray-Curtis similarity percentages and mosaic

for the Mollusca. From the !tosaic we can see a pattern which is “highly

indicative” of association with depth. ‘That is,A stztions have greater

similarity to each other than they do to their corresponding 3 or C stations.

As for the relatcve  strength of their associations, C stations (183 m)

show stronger affinities amorig themselves than do A stations (3’( m) or

B stations (91 m) in that order.

Between indj.vidual stations, “highly significant” similarities are

found between IIC and VC and between IIC and I“VC. Highly indicative

similarity is found between II and TIC; I and IVC’; 11 and 11’C; lTI and L’C;

IV and VC; and V :]ild VIC. Overall. this pattern su[:~~c’:~ts  :a cosmopolitan

aIld sllbstrfit,c i.rl(i(’~~t’ll(l  cllt. di ::tl’ibut io]) l~itli d(~~l?!l.

:. “’(’:l~’.~.l  ~“” “t:!,’!’::!}:_—. —. L. —._ ..- . . .. . . . . . ._

‘i’:,, Iii: ,:’-l’,  L.: ;,~ll,’ ci’ ,:. ,,::: .,. : . [.%;,..,,,,.:{,,  .. :.: ,. ;. ;::,. :1:’\~ :. C, I.! !, :,;,,.,:

in .Fi~;urc 2. T}w mosaic a~;ain SIIOWG twill lli~;llly jnd~c:l~ive mld IIii:llly sit<rlif-

iemnt :~....“<-c>ci.atiol]~~  wit,}] de]]t,}]. As in tll~~ mollu:<,’a  A, 1:, :LI]d C :;tot ions arc

P
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D showing strong inter-relationships among themselves. As for relative

B stren@h, clearly C stations (183 m) are very strong followed by A and

B stations in that order.

Among A

I and 11A, I

and IVA, and

IV and VA.

Among 13

stations, ki~hly ind~.ca-tive  similarj.ty is found between:

and IVA, I and VA, 11 and 111A, IS and IVA, 11 and VA, 111

111 and VA. A highly significant. association is found between

stations we see some very interesting

observed patterns. For example, we mj.ght not have

departures from the

expected to see similarities

between VIA End VB or IV and VA with TIB. On the other hand, the high values

D
for IB, IIB, IIIB, and VB with VIB are to be expected as are the relatiori–

ships of IIB with 111–VIB. But again, how do we explain “VIB and IC?
.

L!oncluding  our review of station similarities with a synopsis of the

C stations from 183 m we return to a more uniform and predicted pattern

e.g., I and IIC, II with 111 and IVC, 111 with IVC, V and VIC, etc.

A review of substrates from the lithologic map does not really help
B

us because substrates are clearly changing but percenta~e similarities

are not. We can conclude that the decapod crustacea are probably showing

D
a cosmopolitan and substrate independent distr~bution very similar to

moll.uses, but they have an added advantage of mobility that allows them

greater latitude in their movement along a depth gradient.

4. Echinoderms

‘These animals show a remarkable depth limited pattern as seen in Fi~ure

3. Notice that they have stron~ affill~t.ier at A stations, rparonal>]y st,roil~
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D showed s’crone affinities at C stations.

P ?[e note c large degree of overl.a.p  for 1A throuch VA and between 11A

and VIA along with IV and VA. AmonR the B stations, I and II are hizhly

si[;nificant in similarity to JIIB and I, 11 and V are hi~hly signif~cant

B
in similarity to VIB. As noted earlier, C stations are conspicuous by

their absence.

ke mi@ very well point out a~ain via the A station data that ~ubstrate

B
in apparently not a major factor in their distr~.bution. In contrast to

molluscs and decapods, however, they are far less mobile and they su~~est

this through tt.eir apparent tight clustering.

5. Polychaetes

The polychaete  data (Figure 4) is not totally coherent but,to be candid,

it is more a function of collection and identification than real-time
D

disjunctiveness. Polychaetes  are not truly epifaunal, and our ability

to capture them consistently in the Capetown Dredge was inconsistent.

As for identification in many cases the best we could do was family or

D

perhaps genus sp. A, B.etc. With these stipulations and reservations we

do note an affinity pattern for IA and

The similarity ‘between 11A and IIIB is
D

between II and IIIC is likewise strong

overlap the box core dat~ a i,ruly more

r
gained therein.

6. Octocorals and Scl.eractinia

111-t’A,  and between 111 and VA.

very hi&h (70%) and the affiriity

(67~). Since many of these data

proper interpretatj.on should be

base for co-occurrence.
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B
B stations and amorw< C

these animals really

when we t~y and make

stations. However, bearing in mjnd the f:ict that

should be strbstrate  related, we came awiy disappointed

a litholo{;ical  assoc~ation. There consistantlj’  does

not

B.

seem to be one.

Faunal Assemhla{;es

1. Overview

Collard and D’Asaro  (1973) have summarized the ~rl~wl=%e  Of ben~hic

invertebrates in the eastern Gulf of Mexico and in doing so they propose

three “synthetic communities” (communities or faunal assemblages synthe-

sized from the existing literature). These were:

a. Shallow shelf communities: Carolinian affinities

b. Deep shelf communities: West Indian affinities

c. Slope communities:

Lyons and Collard (1974) have taken a less “synthetic” approach and

divided the area under discussj.on into (a) West Florida Shelf and (b)

Mississippi-Alabama Shelf. The areas of most concern to us under (a,)

above are:

1. Middle Shelf I (30-60 m)

2. Middle Shelf II (60-lLo m)

3. Deep Shelf (140-200 m)

B and under (b) the authors concll~de “Species from t)hesc calcareclds eo]!mrunities

are essentially the s~ame as from others further qoul.h, but, diversity  l~!a.y be

IWduccd”.

2. front hid Cc>Illl;iLll~it.i.c>:;—.—— . ..—.

The collections at hand do not fit well with tl]e sy?lthetic comml[liti.es

of Coll:u-u and D’Asul’o  (2973), }ic~wever Lyon: and Co] I:lr-d ( 1 07)4 ) lm,vt~ t:l ken

D
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B an approach which has some faunistic  support from this study. It mi~ht be

r
prC)rJ05ed that the I!iddl.e Shelf I (30-60 m) be cha.rticterized  by the fauna

listed in Figure 20.

Figure 20

Suggested Middle Shelf I Epifaunal L.ssemk.l.age
(30-60m)

pk)lluscs
.

Pecten raveneli% ——
Argopecten  gibbus

Stomatopod  Crusvtacea

Gonodactylus—— cf. bredini

octocorals
Decapod Crustacea

13ebryce para,stellata
Sicyonia brevirostris
Stenorynchus  seticornis
Portunus spinicarpus
Solenoeera atlantidis
Callapa flammea
Porcellana  sayarre
Scyllarus chacei

Echinoderms

I,ytechinus -w:<arlegatus
Arbacia =:tulata——
Luidia clathrata
Luidia altermata
Astropecteri d.uplicatus—

It seems apparent that the species portrayed in PiCure 6 have affinities

with the Carolinian Province and because of this they
r

are cosmopolj.tan in the

lLAFIM ~0-60 m zone.

Altho~lc}l  Lyons and C!oll:~rd op. cit. alluded to t.hc cxi.::tenee of “tropical——

D .
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B
B

B

B

established the tropical. nature of the Florida ?lid~lle  Ground. It js further

proposed that the Middle Shelf I (30-60 m) does h:ive areas of hiflh relief

with a. characteristic fauna. One such area, of cour:i~, i~ the North Middle

Ground~ which can be characterized by the fauna listed in Fi{~ure 21.

Figure 21

North Middle Ground High Relief IIpifaunal Assemblage

Spondylus americana
Cerithium litteratum
Pteria colyrbus

Decapod Crustacea

Stenorynchus  seticornis
Synalpheus_  townsendi
Mithrax acuticornis

Echinoderms

Ophiothrix  suensoni
Diadema antillarum
Coscinasterios  tenuispina— .

Octocorallia

Muricea l.axa— —  ——
Muricea elonKata
Muricea cal.yculata

Porifera

Pseudoeerati.na  cra.ssa
Aegeles dis~ar
Cinachyra srp.

Polychaetes

Eunice ruhra
Ceratonereis  mirabil.is
Spirobra.nchus gi.ganteus

Hydrozoa

Millepora alcicornis

Scleractinia

Madrxcis decaetis
Porites diw:~ricata—
Dichocoenie. stellaris
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P maintiaj. r.s a trO~Ji Cal affinity even thou~b,  ~urrour!ded by anil impinged ulun

B by temperate species.

The ~liddl~ Shelf II (60-140 m) fauna is sb.arp].y  reduced ’in number:;

overall but shows some conti.nu.ity  with that by Col.1.ard  and D’Asaro (~~. cit.)——

P for this area (“Deep Shelf Community”) but nol to the extent they sug~ested.

A proposed cosmopolitan distribution for this croup is found in Fi&ure 22.

Figure 22

Suggested Middle Shelf 11 Epifaunal Assemblage
(60-140 m)

Mollu.scs—

Barbatia dom5nCensis
Lopha frons—  —

Decapod Crustacea

Synal.pheus townsendi— — .
Fiymlenopenaeus tropicalis
Iliac~mth:~  sub{;l.obosa

Octoeoral_s

Bebryce yarastel].ata—

Echinoderms

Astroporpa annulata——_—
Stylocidaris affinis
Clype=ster r:’.veneli———

The last f’aunal asser,blage reflects the further reduction in species

which we might expect accordin~  to Lyons and Col]:+l-d (q. cit. ) (+s deter-——

B mined from previous workers. The “Deep Shelf” is :.u~~ested  to contain

the species assenlb.ls~e  found in FiRure 2s.

r’

B
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Figure 23

are

has

Suggeste-l Deep Shelf Epifaunal Assemblage

‘“M03.1USC5——

Murex beauii—  — .
Tugurium caribeaum

Decapod Crustacea

Parapenaeus  lon~irostris— .
py~omaia  arachna

--9uinquespinosa
Palicus obesa
Dardanus insignis
Goneplex hirsuta

With regard to Figures 20, 21 and 23, it must be

tentative assemblages based on one year’s effort,

some inconsistencies in the “catch data” that are

realized that these

and the effort itself

not totally inexplicable.

It i’s proposed that the listed groups will not only hold up under additional

scrutiny, but additional efforts will in

our

c.

data base for faunal groups.

The Florida Middle Ground – Diving

1. Overview

Figure 24 displays the generally

coral communities in the Gulf of Mexico.

most northern hermatypic coral community

fact fill in gaps and thus enlarge

known distribution of hermatypic

The Florida Middle Ground is the

in the Gulf of Mexico (Hopkins

197b). Figure 25 shows the location of diving stations in the study area while

Fi&ure 26 generally contrasts the faunal-floral/~eological  makeup at the two
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sites, Station 151 and St,ation  2b7. It iz c::ti mated th:~i, wc irlv(’:;{,~d  about

10 hriiiver s~i~nti~t on the lrlori~~l t4iddlf> r;rC)lJnd Ov(<r thr(:(!  ~@Lif;(JIlf;.

Observed temperatures are in Hood a[;rerrnent with ~jl~bli~he(l rri::an morit,illy

temperatures.

2. Fauna,l AssernblaZcs

a. Coelenterat~

(1) General - Overal.h the coel.enterates  of the Florida Middle

Ground show strong tropical affinities. As reported earlier (Hopkins, 1974)

the hydrozozn coral Millepora al.cicornis  forr,:+ massive colonies alon~ the rocky

margins at about 27 m depth. It is our present contention that M. alcicornis—

is the major contributor to frame building on the Florida Middle Ground. g.

camplan.ata is present to a lesser extent as incrustations on octocorallian

skeletons. Hydroids of note were Aglaophenia, ?I,fonostaechas, Plumularia, and

Sertularis spp. Among the Anthozoa, tropical anemones of note wers Condylactis

gigantea, and 13artholomea annulata along with commensal shrimps (Periclimenes);

the most wide spread anemone was Phymanthus crucifer with a variety of color

patterns. Phymanthus seemed generally distributed between 25-27’ m in the

transected area.

Scleractinian and octocorallian  fauna were studied quantitatively and are

described elsewhere in these proceedings. Thirteen species of octocorallians

were encountered along with fifteen species of scleractinia.n  corals. Among

the octocorallians the occurrence of Lophot~orCia cardin:tlis, Diodo~~ol)[~ia

nodulifera, Fterogor{;ia ~,lu. ad. aluper,sis  ,and Psr[~dontt’~-o:IortTi a r i ~Ti d:~ arc new

P

D



I
L

4

, VYM

- -.

4 $I4 4:.

V

20

E12V140
2bECO2bOl4OIY

R?k2r-- l-=. H /40.

4 0

Figure 26. Cross

(A)

(B)

❑ WRAC,S  ❑ MWA 13‘<.:; MILLEPORA-PORITES

sectional block diagrom of a transect (15m  x 75m) I!?!l
MILLEPORA ❑.$j PORITES

• l
CALLYSPONGIA

station 151,  western side of northeast tip of center ridge,

station 247, western side of northeast ridge.
❑ CINACt i yRA  ❑ coLPok tE twA  ~PSE.D.tXRATIt4.
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s~o]yrflia  Cubengis, and Gcolvmia l.acera.— .L———..——

Of the seventeen specj. es of scl. eractinians reported from the ?Iest Flower

Garden Bank (2), only five are in common with the Florida Mibdle Ground

(~ = 31%). Of remarkable note, ho~wever, is the Ya.ct that octocorals  do not

appear to occur at similar depths j.n the former habitat.

(2) Studies of Species Abundance a’1 Diversi.tZ

Station 146 - Fj.gures 6A and 6C show that hard coral diversity

increases with distanc”e from the ridge front. The evenness component (J’)

appears to be erratic but generally shows a concurren% increase with distance.

Figures 6B and D displaying individuals/m2 generally follow the trends set by

species diversj,ty. The number cf species per5m quad~at clearly show the

expected increase in number of species. The erratic mature of 6B illustrates

the tinuniformity of the transected area being studied on that cruise. The

sharp rise and fall of the lines graphically illustrate abrupt changes in

topography, e.g., sand patches.

Figures 6E and 6F ill.us-trat.e  hard coral zonaticm at this site. The

inverse relationship between Madracjs decactis and Porites divaricata is—

graphically apparent; Porites replaces Madracis as a f%nction of distance from

ridge. It is also apparent that percent species ahun~Eiance increases as a

function of horizontal distance from the ridge.

Figures ‘[A and C sinlilarly show that soft coral. dive~.sity increases

“recfward. “ FiGures 7B and D show sorer errat ic patterns but, nevertheless, ,
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to be any replacement phenomenon occurrjn~. ?<uricea  laxa and M. elon[;ata  do——

decrease in number but they are not repl.aced in dominances as the quadrats

move “reefward.” Species abundance does increase reefllard  , and percentages

become more uniform.

In summary of I_h6, hard and soft corals do not appear to be competing

in dominance as indicated by the similarity in values “for H’ . The Creater

number of zpecies of hard corals and higher species abundance dof.s ric.t appear

to be at the expense of soft corals.

Station lbl’ – Tisures 8A and C shoving hard coral diversity are in sharp

contrast indicating (a) different locations from cruise to cruise and (b)

habitat variability. A better clue to the latter [(b) above] is seen in

graphs 8B and D wher~ peaks are found in Quadrat 3 and 7 respectively abruptly

followed by sharp declines. This would suggest that hard corals had encountered

D a habitat not conducive to their colonization, e.g., Algal or sand patches.

Figures 8E and F suggest a zonation pattern similar to Station 146.

In Figures 9A and C dealing with soft corals at this station we do not

B “ see the patt.e’r~ed inconsistency observed with hard corals. The low values
, {.;,,..?.. .. . . .9  ..’

for He? if~$’ji+a@rats 1. and 2 can be accounted for
- ;~;y.’-  ~-~ .. . ..,,.:

and hard cor~ls. Figures 9B and D show the same

B
and number of species per 5m quadrat showing an

the ridge.

by the presence of Millepora

consistency with individuals/m2

increase with distance from

Figures 9E and F indicate the dominance of Nhricea Iaxa and ~. elonsata

by 10-20?. The lar~e stand of Plexaura flexllosa in 9F’ (Qu:ldrat 5) may stem——

from the remarkable ability of this

ties irable Sl!bs tl”:lt”.:1  . This abili(,y

tall erect to low stolon–like  colon

species to adapt to unstable or  less

s port  rtiyi’d  by val.ioti on i n fol”!!!s from

es .

B
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@J~y-a,ll  there

~Tid SOft corals as

Flard corals w~th a

recfliard.

Station 0L7 -

appears to be a sli~ht invc.rse relationship between hard

seen ly~ decrea~inl~ abund:mcc and species djversity  in

ccjneomitarjL increase in soft corals from the recfface

As seen in Fi~ures 10A and C hard coral. diversity declines

rapidly from Quaclrat 1-10. Figures 10E and D are studieu in contrast because

the transects involved 6iYferent zona.tion patterns a% the same site. (This

is also evident in Fi&ures 10E and. F). In cont~ast to :ta-t~ons 146 and 147,

l[adracis is not dominant, in Figure 10, whereas Porites continues its increasing

dominance in both 10E and 10F. These figures show T)iehocoenia

exhibiting an unusual dominance at this station; a pa%tern not

other stations.

Continuing our contrast to 146 and 147, Figures 11.4 and C

midway through the transect and then a decline as the trznsect

Figures llB and D additionally mirror this fact. On the otkler

stella.ris——

repeated at

show a peak

moves reefward.

hand, Figures

llE and F show zonation patterns simi].ar to 146 and I&7 in which Muricea laxa—— —.

and M. elongata  continue their dominance. A further comparison of llE and F—

of’fers credence to the fact that

at the same site (Figure 11.F is

Station 01+7 has an unusual.

the transects involved di~ferent substrates

considerably richer mrerall).

configuration in that tl~ere is no distinct

rid~e and there is no distinct depth charr~e. The basZz conYigurat,ion  is flat

B and the inverse relationshj.~]  between F!adracis and Porlt,es is distinct.

B



.86-

. .

D

mirror the fore~oinz  suggestions.

The species abundance fi.~ures (12E and 1’) also UI1OW the incolisistency

encountered at other stations. FiCure 12E ~ho,,l~ a typjCal rep].acement Pattern

between Madra.cis and Porites along with an ir?creaseci  dominance of Dichodoenia.—

stellaris. In contrast, Fi&ure 12F dOeS no”t Mi?ror a repla~em~nt ~Jattern and——

I[aclracis is inconsequential throughout. TIJe emereence of I)ichocoezia and———

Scolymia would indicate an increase in hard sul.strate which would re~llace—

Porites which competes well on unstable substrates.

Puzzlingly enough, the soft corals sho~: a pattern of classic consistency.

(Figures 13A and C along 1313 and D).Classic ccmsisbency is also zeen in the

zonation pattern for soft

In summary, although

higher species diversity,

of sOft coral fauna which

corals where Muri.cea  laxa and M. elongata predominate.—

hard corals have a

they do not appear

is remarkably high

larger number of species and

to be restraining the development

afld consistent in both transects.

Station 251 - Hard coral diversity at Station 251 is limited to only

one transect due to time restrictions during tl~e winter season. Tkie data at

hand, Figures 14A and. B provide some interestin~ intra-station  contrasts.

Figure 1.4A shows an erratic pattern of species divers~ty with a peak at

Quadrat 3; in contrast this same qLladrat sho’~s “sharp dips in individuals/m2

Figure 14B). It is noteworthy that this quadrat occurs in the transition

zone between the ridfle and the reef flat area. Figure 14R also shows that,

there is an increase in individuals/n/2 even t.hou$<h the number of species/5 m

decreases. Fi~~re l~)C indicates th:~t Porit.es dil~:~rica.ia nccounts for this— — — —  _— — — .

}~h~;n~~l!lenoll  . T1l-is ~’i~~l.1~”(’  :~1~~ ,~i][>w: t,ll~’  (I,],;l, i ~ i <>r: <~,’il:,(n ;(:!d ?’:!: i : :l.lld ~“’ol.i  I,,IG ,-— -—.. - —-— .—.-—

Figure: 1~)~ and C reflect, inexplicable,’ irl~<)r~si:::.e~~cie:~ for no ,Jvident
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rezsor.; field note~ indicate that the area was flat and reasonably consistent.

FiUures 1.5B and D are more consistent in showin~ an increase jn irl(ljT~j.dllal.s/H,2

and am equal number of species pvr 5 m Ql~adrat (b/Quadrat  8).’

Fi{;ures 15E a.r]4 F show the

elon~ata j.s dominant to 11_. laxa.—.

Of all stations considered

expected clominance  of Muricea,.——

and F,unicea calvcul.at.a  makes a..--.-—

in this report, Station 251 is

ho~.!ever, M.—

strong showing.

the most

impoverished for t;ard and soft corals.

cwecies diversity indicesStation 247 - . . for hard corals at this station

(Figures 16A and C) show a ~eneral decline au the transect ascends reefward.

The peaks at Quadrats 3 and 5 in 16A arid C respectively probably reflect the

relative positions of the transition zone for each trznsect. FiCures 16B

acd ?) rein?orce this suggestion a.s seen in the respective hj.gh points for

number of species/5m quadrat.
B

Figures 16E and F are a study in contrast, Whereas 16E does not show a

relationship between Ma.dracis and Porites, it is clear that 16F’ shows the

pattern usually encountered at other stations.

With regard to soft corals we see the same erratic pattern in species

diversity (Figures 17A and C) that we saw in hard corals at this station.

The sharp fluctuations in both graphs reflect the same variability along this

transect. Figures 1.7B and D indicate a very consist~nt increase in individuals/~

md n-umber of species as the transect proceeds from the reef-face.

As expected Muricea l.axa and ~. elon~ata are the dominant sof’i corals—

(Figures 17E and F).
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B decrease as soft, coral individuals/m2 irlcrease from Quadrat 1. through 10 on

o either transect. This is in spite of the habitat irregularity.

Figure ~8 shows a Kraphic comparison of diversity and. evenness for hard

corals study station b~ station via two transects. The contrasting results

are remarkable jn their inconsistency. The same is essentially true for soft

corals (Figure 19). Cumulative diversities (not graphed) would suggest that

hard coral djversity is htghesk on :he western ridge line a~d loi~est  on the

eastern ridge. Soft coral cumulative diversities favor a north-south ~radient

with higher diversities being found at the northern and southernmost stations.

b. Mollusca – The present study reports 75 specj.es of molluscs from

the Florida Middle Ground which includes 43 species of gastropod, 24 species

of pelecypods, three species of cephalopods, and two polyplacophoran species.

Part~cularly

of which one

Studies

who reported

noteworthy among the gastropod are two species of opisthobranchs

has just been described as new to science.

of a similar nature in the western Gulf are those of Tunnel (1974)

290 species (211 gastropod, 73 pelecypods, two cephalopods, and

D

D

two polyplacophorans)  from Enmedio and Lobos reefs along the Me,xican coast.

(Figure 1); depth ranged from supralittoral to 23 m. Lipka (1974) reported

65 molluscs from the West Flower Garden Bank which included 41 gastropod,

21 pelecypods, two cephalopods, and one pol~~lacophoran  species. The

occurrence of opisthobranch  molluscs was not reported.

Of the material presentuv reported from the Middle Ground effort, only

eight species of gastropod coil.ectecl also ‘occurred at the Flower Garden site.

Cerit.hi’um  I.itterat.llm  \T:ls the most abundant gastl”opod surveyed ill situ at.-———— —.

~>~+. ~~,.,~. ~i. +,, (.. (~t’ l,ht~ 7!! ,~:{~(,- lc.fl of }Ti ~j,! 1 c. ~r?.~~~.:l.,~ l)(-,l(.:,}::..>{!!; L.(,”[ lt.(.t,(~(!  , ,’; :1:!

seven were found to bc in comrmn with the West Flower Garden B:ulk. Li t>hO~~h:L~;:l——

D
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bisulcata was less abundant than L. aristat~. MaI.Ie~;~  canilea.nus was found as— — —

an inhabitant of sponges durin~ this study, but. Lipkn (1974) reports it only

from hard sUbStrate. Other prominent pelecypods were Chl.a~s benedicti, Chama— — —  —

na.cerophvl]l,  Lopha frGns, Pteri.a CO1 Yrnbus ,

●
The Middle Ground mol.luscan assembla[;e

from the West Flower Garden Bank.

and Spondyl.us americanus.

is quite dissimilar (X = 2~~)

Decapod Crustacea - This croup is represented by fifty-six species from

six sections and eighteen farrLlies. Families with major contributions are

Palaemonidae  (12 species), Majidae (11 species), Xanthidae (10 species),

and Alpheidae (nine specj.es). Among the decapods collected, approximately

ten to fifteen percent (seven-eight species) will probably end up being new to

science. A particular example is Pseudocryptochirus ~s n. sp. a

commnsal of Agar”icia fragilis currently bei~g described (Shaw and Hopkins,

1977 ) . Of pertinence too, are new records for Synalpheus brevifrons,

Trachycaris restricts, Alpheopsis labis, Periclimenaeus bredini, ~. pennyae,

~. ascidiarwm, P. perlatus, Periclim.enes iridescent, ~-nat.hophy].lum modestus,—

pontonia r,ar~arita,  and Lysmata rathbunae from among the caridean shrimps

alone. It is of further pertinence to note that there is very little overlap

in species occurrence between the Florida Middle Ground and the West Flower

Garden Bank (Pequegnat and Ray, 1974). F’or example, al.t,hough they report

sixteen species of alpl~eids, only three are in common wil,h the nine species

encountered during this study. Of contrasting interest is the greater number

of palaemonids (1.2 vs seven species) and the pl.esence of stenopid shrimp on

B

B

b
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The &reat, er number and dissimilari+,y  (S = 31+%) of’ the !flicldle Ground

Decapod Crustacean fauna. is in keepin~ with our

coral fauna. Furthermore, the more diversified

northeastern Gulf of’ Mexico apparently provides

obscrvatj.ons  about the

IIabit,at located in the

opportunities ‘for the

occurrence of both semi-tropical and temperate species occupal,i.on.

E~hinoderr:s – the ect,inoderrns on the deep reef~ of both the Middle Ground

and the Flower Garden Bank aye sornew’nat  less well. represented than other

fauna. The princj.pal asteroid is Coscirl>.st,erias t,cn~:~snina wl]ich is j’ound———

both up on the reef’ proper and in the valleys betwee~ major fornaki.ons.

Echinaster sp., Oreaster reticulates, and ~arcissia trigonias all inhabit

the sand floor at about 36-37 m depth. With the exception of a single

statjon (No. 247), Diadema antillarum  is the primary echinoid followed by

Arbacia punctulats and I,ytechinus varie~atus: at Station 247 A. ~nctulata—— — —

quite unexpectedly and unexplainably replaces the alm.mdant Diadema. Eucidaris

tribul~ides and Meorm ventricosa.  inhabit the sand-shell rubble area between.—

major reef formations. Among the ophiuroids which contribute the single

greatest number of species to the group, Astrophyton-  muricatum is a dominant.

Its presence along the Millepora reef at ni~ht is as conspicuous as its absence

durinS the day where it forms ti~htly coiled mcunds deep in the large inter–

stices of the Mille~ora  projection.s. Ophiot!lrix angulata and Q. suensoni

are ectocormmensal  or spon~es whereas Op?liaet,is  sp. is an endocommensal  of——

Aeg~les di.s~ an o~-ange sponCe. Burke (1974) regar.is this O~)hi:~cLis  as.

bein[y Q. ~avi ,]~~,.~,  however, wc reRard t.}!e Middle ~rmm-~d fOI’1:1  CLC (~C~’iIlil(21~

not t,ein(q  0. s.avi iqyi- aIId pl.oh:!”[~”ly  :In L’II(i(JIIIi ~’.— ——

B Overall the Nli.ddle Ground ].t’ef to}) is ror]sicier:ikl!y  lwtt.rr l’~>{~.e::ented

B by echinoderms than the Flower Garden B:ulk (23 vs. 10) and witl~ ].jttle

similarity (S = 36?) {Burke, ].974).
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Polychaetouz Annelids - Among the 41 polychaete species encountered

in the study area to date, certajn forms predominate: Eunice rubra, ~eratonerei:

mirabilis, Hermenia verraculo::a,  and Spirobr::mchus gifnanteus. ~lembers of the

family Eunicidae dominate both biomass and species nurrber. Identifiable forms

with ?(est Indian affinities were: Hermodi.c~ carunculata, Hesione picta, and

Hermenia verruculosa: forms showing circumtropical  distribution in warm tropical

seas were: Ceratonereis mirabilis, Eunice antennata, ~. sici.liensis, Lumbrin-—.

ereis inflata., arid Sx)irotjYanchus Ci.ganteus.——

It is remarkable to note that only eight species of polycha~tes  were

recorded from the West Flower Garden Bank (Wills, 197h). We can expect a larger

polychaete faunal assemblage after we complete studies underway. As in the

case of the Decapod Crustacea, it is proposed that the Middle Ground is a

more productive area due to greater habitat diversity and potential niches.

Poriferans (Sponges) – Of all the groups we have attempted to study,

the sponges are proving to be the most difficult. This problem is primarily

due to the large apparent diversity coupled

(or fails to characterize) a species in the

apparent lack of cohesion in recognizing or

w~th th”e subtlety which characterize:

field, and secondarily to the

organizing sponge families at

the present time. This faunal group is rich and diverse in the eastern

Gulf of Mexico and is very deserving of extensive study.

We are presently workin~ with about 40 species; the final number could

well reach 100. The most well represented family is the Spongiidae with six spec

(three Ircinia and three Verongia) followedby the Axinellidae with four species.

Conspicuous and common species are call.ypon&ia  vaginalis, Neofibularia

nolitangere, Cinachyra sp., Ircinia camp.ana, ~. strobilina.,  ~-. fasiculata,—— —

Veroncia lorqzissima, V. fistularis, ~. caul.iforrnes, I’seudoccratina  crassa,-.

Spheciospon,qia vespxria,  Haliclona rubens, Pl:-lcospon~ia  sp., Myca]e an~ulosa,

D
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yank s~onges indicates very l.ittl.e similarity Ijetween the

Fi$hes _ One hundred-seventy species of fis~! from 56

o~se~’~ed andjor collected. on the F1.c.rids Middle Ground.

m-e considered prinary and 45 a.s secondary reef fishes as

two areas.

families have

o~the~e, 97

been

defined bjr Starck

(1968 ) . The greatest familial represe~tation is tTJ the Serrani2ae with 21

species fo].lowed  tiJ Gobiidae (eight species) , and Pom~.centridae, Labridae,

zzd Edistidae each with seven species. Itumerically  (biomass and numbers

of individuals) important mem”~ers of the community include Mycteroperca— .

r.icrolepis, ~. Pherax, Holancanthus  bermtidensis,  Chromis scotti, Halirhoeres
.

‘civattatus-,  Scarus croicensis, Gobiosoma ocemops, and G. xanthipora.—

The Millepora ridge serves as both a focal point and demarcation zone

between shallower back–reef species and deeper Yore-reef species. During

the day, large aggregations (100–300 individuals) of Chromis scotti are found con

sistantly feeding in the water column two-to-five m above the ridge; large groups

of Equetus umbrosus and Holocentrus  asensionis remain within the large crevices

of the ridge, but below these crevices beneath the rid~e line Centropristes

Ocyullls> Chromis enchrysurus, and Sparisoma stoma.rium are in frequent residence.—

In the more reefw.ard, octocorallian  zone. ~orr,acelltrur  varial)ilis, Chromis

scotti, Holocanthus bermudensis, Halichoeres bivat.t.atuz and Scarus croicensis—— —

are common inhabitants.

A comparison of the deep reef ichthyofauna of the Lliddl.e G~-ound with

D

B

D
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of which also occur on t~,e Middle ‘;round which additionally harljoi- many

insular species not found on the shallow reef’s (Smith, 1976) . It has been

postulated that buffered environmental cond<tionz associated with of’~shore

distance, reef structural complexfitjr, water co] mm and bent Ilic pr~ :wry

productivity are important features contributin~:  to ?.l~ddl.e Ground diversity

and a“~undance (Smith and Ogren, 1976).

Although Starck  (1968) cautioned against using a qua,ntitat~ve index of

faunal similarity because it may not consid?r variations in geo~raphy,

hydrography or reef biology, such an index does reveal certain i~teresting

relationships. For example, comparisons of the Middle Ground and other

Kestern At,lantic reef ichthyofaunas reveal greater Czribbean-West  Indi~n

a?finity and intra–~ulf homogeneity than previously expected. The Niddle

Ground reef ichthyofauna  is most closely allied tothat of the Florida

Keys (S = 49%). Comparisons with the West Flower Garden Bank ichthj-ofauna

(Bright and Cushman, 1974) show a b~!z similarity (this is considerably t,igher

than any of the invertebrate values). This ~reater similarity may be the

K?SLiLt Of occupation of these deep reefs by stenoecious  and insular fishes.

Floral Assemblages

Al&al. Composition - At the present time, we are able to report 1.03

species of al~ae from this study of which 48 s?!ecies (14 Cl]loropllyt,:],  five

phaeophyta, and 29 R}lodophyta) a]’,? n~w to the lfi[~d~e C~”ollllL~; 70 :i]’c> new

ran~e records. ~ur list ~~ou~~led  ~..’il,!~  (~l:L~nLJy :~!’d ~L~r ( 1(~’~~,) bril;:”:, t!lc



Middle Ground tot:~l to about 1~0 species. We estimzt,e that at lr:a~t four new

species are in o~der, however, they will be treated in detail. elsewhere.

Commonly encountered members of the Chlorophyta.  were Anadyornene stellata,

Bryopsi.s pennata, Caulerua mi.crophysa, Cofiiufi carolinianum,  ~. intertextum,—— — — . .

●
~. isthmocladium, l?rnode~mus verticellata, Halimeda di.scoidea, [Jdotea flabellum,

and Valonia v,acr’ophysa. Amon{~ the Phaeoph,yta, L)i.ct~Tntx hartayrcsi~ and D.— .—— —

dichotoma are well djstributcd. The Rhodophyta were represented by Amvhiroa—.

●
fragilissim.a, Botryoclailia  occidentali.s, Coe].arthrum  albertisii, Erythrocladia—. . .

subinte~ra, Eucheum isform.e, Galaxaura, o’olongata,  Halym.ena spp., Kallyrrrenia— —.

yerforata,  Laureneia,  intricata. and Paragonol.ithon  sp. to mention a few.

●
AIKal Distributions - Overall, red algae are the most diverse, comprising

61$ of the species present , with Chlorophyta contributing 28$ and. Phaeophyta

11%.- Abundance i.n any given area varies wide].y,  however’, with species of

Chlorophyta often dominating in terms of biomass.

In winter, the total. number of species TS about one-third of the total

present in early summer arrd autumn. The two species of brown algae found in
B

February, I)ictyota di.chotoma  and Dictyots. bartayresiT, are essentially warm-

water plants. Encrusting Rhodophyta are perennial, but most of the fleshy,

filarnentous, a~d leafy red algae die back during the winter and were represented

in the February col.1.ections  by small “&errr~lings”. Tl~ese included Kallymenia_,—

Coelarthrurn, and Champia -– species that exhibit luxuriant growth by June and

make up much of the biomass of the reds present in summer and early autumn.
D

Filamentous reds were mo:st conspicuous and abundant ;rr early autumn.

B
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Halimeda discoiclea, and lJdotx:a flab-hum.—— —..

‘lllroughout the year, there is greater diversity and abund:lnce of plants

present in the northern part of the M~ildle Ground tharl in the southern re~ion.

Two interacting kiolot;icai ?actors may account for this. ‘The southern

stations include etiensive areas of branching cor,als  with associated populations

of herbivorous fishes. It is likely that, competiti.cn for space on hard substrate

n~ce~~ar~r for many corals and many plants, reduces the

for spore settling and survival. Coupled with this is

exerted by numerous parrotfishes and dam.selfishes, and

potential opportunities

the grazing pressure

to some extent,

herbivorous sea urc;hins. Although corals and herbivores occur throughout the

Midfile Ground stations, they are most atiundant in the southern area.

Wire cages were placed at var?ous locations during June, 1975 to

exclude grazers.

before definitive

Unfortunately, the cages were destruyed by Eurricane ELOISE

observations could be made.

Storm Effects - The effect of Hurricane ELOISE in September, 1975,

was drarratic and substantiates Cheney and Dyer’s (1974) observations that

auturrm storms may cause drastic reduction of plants through scouring and

wave action. Some species were completely eliminated. from Middle Ground

sites a-t which they had been abundant only a week before. Reduction of red

algae was especially evident. Hal,ymenia  plants, formerly lar~e, luxur~.ant

blades, were torn or reduced to only a lloldfast with a small residual stipe

and blade fragment. The spherical green alga, Val.onia, was often found

plasmolyzed, perhaps a result of wave action’. Many Fleshy and lea~y species

were cut off by the rapid ~low of sedirr!cnt over the reef.

Tl]e cumulative eff’eels of later ti~.~t~u’ir) and w[nt.tv- <to~w{t- ~;,~l’,> t~vcn more

B

D

D
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severe. Sa~cly areas became churned into deep sand rtpples and extensive

Caul. erna comnrmitjes  were destroyed. some Cauler~ was; found in ad<jacent.

areas on IIard substrate, apparently less a.f’fected  by zand movement.

Botryocladi.a occidentals plant:? were often sheared abruptly to one half

their former size, as were otkier cormmon species.

Despite the ~ppa.rent devastation ca,uscd by autunn and Wirl~Cr StOHTIS,

it is evident from three seasor!s of observations (197~~,  1975, 1976) that

the plant populations recover each year with the com:ng of sur:imer.

4. Conclusions about the Florida Middle Ground

There are very strong afid positive indications that the Florida

Itiddle Ground has unique faunal and floral. assemblages which make it dis-

similar from the West Flower Garden Bank reef in the northwestern Gulf.

This’r!ay very well be explained by the apparent circulation patterns which

bring larvae and/or “sporlings” to the respective areas. It is proposed that

the Florida Middle Ground is maintained by the Loop Current (Austin and Jones,

197h) bringing water from the Bahamian and Florida Keys environments whereas

the West Flower Garden Bank is maintained by’ the Mexican Current (Sturges

and Blaha, 1976).
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